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Abstract
The studypurposewas to test the effectiveness of the
self-regulation eHealth intervention ‘MyPlan1.0.’ to
increase physical activity (PA) in recently retired
Belgian adults. This study was a randomized con-
trolled trial with three points of follow-up/modules
(baseline to 1-week to 1-month follow-up). In total,
240 recently retired adults (interventiongroup [IG]:
n¼ 89; control group [CG]: n¼ 151) completed all
three modules. The IG filled in evaluation ques-
tionnaires and received ‘MyPlan1.0.’, an interven-
tion focusing on both pre- and post-intentional
processes for behavioural change. The CG only
filled in evaluation questionnaires. Self-reported
PA was assessed using the long International
Physical Activity Questionnaire, usual week ver-
sion. Repeated-measures multivariate analysis of
variances were conducted in SPSS 22.0. On the
short-term (baseline to 1week), the intervention sig-
nificantly increased walking for transport (IG:
+11min/week, CG: 6min/week; P< 0.01). On
the intermediate-term (baseline to 1 month), the
intervention increased transport-related walking
(IG: +14min/week, CG: +6min/week; P< 0.01),
leisure-time walking (IG: +26min/week, CG:
14min/week; P< 0.10), leisure-time vigorous PA
(IG: +16min/week, CG: 4min/week; P< 0.01),
moderate-intensity gardening (IG: +4min/week,
CG: 34min/week; P< 0.10) and voluntary
work-related vigorous PA (IG: +28min/week,
CG: +13min/week; P< 0.10). Results show that
our eHealth intervention is effective in recently
retired adults. Future studies should include long-
term follow-up to examine whether the effects per-
sist over a longer period.
Introduction
In both developed and developing countries, life
expectancy has increased steadily over the past dec-
ades [1]. As the prevalence of chronic diseases in-
creases with age, this trend induces a large medical
burden and rise in healthcare costs [2]. To prevent or
delay the development of chronic diseases in older
adults, sufficient physical activity (PA) and limited
sedentary time are needed [3, 4]. Nonetheless, PA
declines [5], whereas sedentary time increases with
increasing age [6].
The transition to retirement is an important stage,
usually taking place between 60 and 65 years of age.
Retirement can be defined as ‘a permanent and com-
plete withdrawal from the labour force’. In Flanders
(Belgium), the formal retirement age of the current
workforce over 50 years of age varies between 58
and 65 years [7]. Retirement typically introduces a
decline in total PA, caused by a decrease in work-
and transport-related PA that is insufficiently com-
pensated by an increase in leisure-time PA [8, 9].
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However, early retirement also offers opportunities
to develop a healthy lifestyle. The time previously
spent working can be spent on other activities, and
new habits can be developed [10]. Furthermore, in-
dividuals who are about to retire or retired recently
seem to be particularly receptive to behavioural
change [11]. Consequently, early retirement pro-
vides opportunities to implement interventions to
prevent older adults from lapsing into an inactive
lifestyle.
Review studies on the effectiveness of PA inter-
ventions in older adults identified several interven-
tion components as crucial to increase PA, these
included (i) informal or home-based interventions,
(ii) individual tailoring, goal-setting and self-
monitoring, (iii) application of theoretical frame-
works, (iv) targeting simple and convenient lifetime
activities and (v) being low-cost. Interventions that
take into account these ‘success factors’ have been
(relatively) effective to increase PA in older adults
[12–14]. However, an important limitation is that
previous interventions targeted older adults in gen-
eral and were not tailored to adults who recently
retired. A specific approach may therefore be
required. Studies using focus group interviews
with recently retired adults revealed that this target
group is highly heterogeneous, with specific and in-
dividual needs and wishes regarding PA [15, D. Van
Dyck et al, submitted]. These wishes and needs not
only are substantially different from those of the
‘overall’ older adult but also vary substantially
within the group of recently retired adults. For in-
stance, some recently retired adults want to be active
together with other (recently) retired adults, whereas
others would prefer to be active together with
‘younger’ adults. Also regarding the types of PA
(e.g. individual versus in group, organized versus
lifestyle PA) they like to perform, large differences
in preferences exist within the group of recently
retired adults. Nonetheless, almost all recently
retired adults have the feeling of being part of a
‘forgotten’ group, having too few PA initiatives
available tailored to their needs [15, D. Van Dyck
et al, submitted]. In sum, the above findings
argue for the development of a personalized and
low-cost theory-based intervention for recently
retired adults.
Self-regulation theory may be well suited to de-
velop interventions that take into account individ-
uals’ needs and wishes allowing them to make
autonomous decisions about their PA [16–18].
Self-regulation occurs in a pre-intentional and
post-intentional phase [16]. During the pre-inten-
tional phase, individuals become aware of risks
and form intentions to change behaviour. In the
post-intentional phase, individuals make personal
action plans, engage in goal pursuit and maintain
or adapt their goals [16]. Self-regulation techniques
that target both phases can be integrated in com-
puter-tailored eHealth interventions. EHealth inter-
ventions allow a personalized approach at a
relatively low cost by making use of interactive,
computerized technologies. By applying algorithms
to the participant’s answers to an online question-
naire, eHealth interventions provide individual feed-
back and specific suggestions on how to make
personal action plans to engage in a healthier life-
style [19, 20]. Furthermore, by the use of dynamic
computer tailoring, personal feedback on individ-
uals’ process of behavioural change at several
times during an intervention can be provided.
Research has shown that these personalized mes-
sages and dynamic tailoring are more effective at
increasing PA than generic information (e.g. written
information in brochures) [21].
Older adults are commonly seen as a group for
whom eHealth interventions may not be suitable due
to their low familiarity with Internet. However,
recent evidence showed that almost 80% and 55%,
respectively, of the 55- to 64- and 65- to 74-year old
Belgian adults regularly use Internet, and these per-
centages are still increasing [22]. Although eHealth
interventions have not been often implemented in
older adults, the few currently available studies are
promising [12, 20]. However, Heart and Kalderon
[23] advise that eHealth interventions targeted to
older adults should be kept simple, using straight-
forward and easy-to-use systems.
Consequently, we developed the eHealth inter-
vention ‘MyPlan1.0.’ based on self-regulation
theory. The main behavioural change techniques
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that were incorporated were tailored feedback, bar-
rier identification/problem solving, goal setting, im-
plementation intentions, goal evaluation,
stimulation of social support and prompting self-
monitoring [24, 25]. Pre-intentional processes
were targeted with personal feedback to raise aware-
ness and motivate adults to change their behaviour.
Post-intentional processes were targeted by facilitat-
ing action planning, prompting to self-monitor be-
haviour and guidance based on whether and how
individuals change their behaviour and reached
their goals. The aim of this study is to test the ef-
fectiveness of the intervention ‘MyPlan1.0.’ to in-
crease PA in recently retired Belgian adults.
Methods
Study design and procedure
A randomized controlled trial was used to evaluate
the effects of ‘MyPlan1.0.’ on PA in recently retired
adults (>6 months,<5 years of retirement). Also
adults who were still doing voluntary work after
retiring from their main occupation were eligible.
In Flanders, official records on retirement status
are not publicly available. A priori analyses indi-
cated that a total sample size of 165 participants
would result in sufficient statistical power
(G*power 3.1.3; a¼ 0.05, 1b¼ 0.95). Based on
the response rate of a previous cross-sectional
study in the same target group [26] and taking into
account a potential dropout of 20% between base-
line and 1-month follow-up, we decided to contact
5000 58- to 65-year-old adults in order to reach a
final sample size of at least 200 participants.
Consequently, the Public Service of Ghent provided
the research team with data (i.e. name, address, gen-
der and date of birth) of all 58- to 65-year-old adults
living in Ghent. The research team randomly se-
lected a sample of 5000 adults from this list by
using a computerized random number generator.
Then, participants were randomly (based upon odd
identification number of participant in sample) allo-
cated participants into the intervention (odd
number) and control group (even number). In the
intervention group, 2500 adults received a letter
with information for the intervention group (i.e. in-
formation on the online health program with a ref-
erence to the study web site). The other 2500 adults
received a letter with information for the waiting-list
control group (i.e. request to fill in an online ques-
tionnaire on PA three times and brief information
about the possibility to participate in an online
health program afterwards).
The recently retired adults had to meet the follow-
ing inclusion criteria: first, because PA was an out-
come variable, participants had to be able to walk
100 m without assistance; second, participants had
to speak Dutch; third, they needed to have an email
address because information about the intervention
(e.g. log in details), invitations to complete the dif-
ferent modules of the intervention and their personal
action plan were sent through email. Adults who
were willing to participate in the study and met all
inclusion criteria were asked to confirm their partici-
pation by phone or email.
After confirming participation, participants were
invited to visit http://www.mijnactieplan.be, the
web site on which ‘MyPlan1.0.’ is available. They
all received a log in and password to enter the web
site and to fill in the questionnaires. Participants of
the intervention group filled in evaluation question-
naires on PA and received the self-regulation
eHealth intervention ‘MyPlan1.0.’. The waiting
list control group also filled in the evaluation ques-
tionnaires on PA but received no intervention; after
completing all questionnaires (three time points),
they received the opportunity to complete
‘MyPlan1.0.’. Data were collected from November
2014 to February 2015. The study protocol was
approved by the Ethics Committee of the Ghent
University Hospital. The Trial Protocol of this
study is reported at ClinicalTrials.gov (‘Trial
Registration: ClinicalTrials.gov NCT02211040’).
Informed consent was obtained from all
participants.
EHealth intervention ‘MyPlan1.0.’
‘MyPlan1.0.’ was developed based on self-regula-
tion theory [16, 27] and the Health Action Process
Approach Model [28]. The systematic development
PA effects of MyPlan1.0. in recently retired adults
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of the intervention and intervention content is
described in more detail elsewhere [20, 25]. In the
original intervention, designed for adults, three
intervention modules were available for three
target behaviours (fruit consumption, vegetable con-
sumption and PA), but for this study, only the mod-
ules on PA were used. Adaptations were made in
these modules to make their content specifically
suitable for retired adults. No substantial changes
were made, only minor clarifications were added
and the content of the questions was tailored to the
target group (e.g. work-related PA was changed into
voluntary work-related PA; examples for recre-
ational walking included walking with
grandchildren).
In the first module (baseline or T0), pre-inten-
tional processes that lead to the intention to
change PA, as well as post-intentional processes
that lead to actual behavioural change were ad-
dressed. Pre-intentional processes were addressed
by providing personal feedback to raise awareness
and motivate participants to change their PA.
Participants filled in a questionnaire on their PA
levels [International Physical Activity
Questionnaire (IPAQ), long usual week version]
[29, 30]. Based on their answers, personal feedback
was provided: the personal PA level was discussed
and compared with the health guidelines of 150 min/
week of moderate-to-vigorous PA. Furthermore,
participants were given the possibility to read
more information on PA (e.g. relation with health
outcomes). Post-intentional processes were ad-
dressed by inviting participants to make an action
plan to bridge the gap between intentions and be-
haviour, by answering questions in the module.
Participants were asked what they wanted to do
(e.g. being more active by walking during leisure
time), when (e.g. every Saturday morning), where
(e.g. in a local park), how long (e.g. 30 minutes) and
with whom (e.g. with grandchildren). They were
also offered the possibility to identify difficult situ-
ations and hindering factors (i.e. coping planning).
This was done by selecting relevant options from a
predefined list of hindering factors and barriers.
Based on these selections, several solutions were
listed and participants could select the solutions
they considered relevant and wanted to apply.
Adults were guided to make an if-then plan (e.g. if
I have finished breakfast, then I go for a short walk).
Finally, adults were advised on how to self-monitor
their behaviour (e.g. using an agenda) and to pursue
their health goals as stated in their action plan. The
personal action plan was sent via email, and adults
were offered the opportunity to send the action plan
to family or friends for social support.
Module 2 (1-week follow-up or T1) was activated
1 week after finishing module 1. Participants were
contacted by email to complete module 2. In this
follow-up module, participants received feedback
about their behavioural change process (e.g. did
more or less PA than last week) and their goals
(e.g. did or did not reach their goal to walk in the
park for 30 minutes, three times per week).
Thereafter, participants had the possibility to adapt
their action plan. Adaptations could consist of for-
mulating new goals (more feasible, or a further goal
when the goal was reached), or of reconsidering
coping plans, based on the experienced difficulties
during goal pursuit. Module 3 (1-month follow-up
or T2) was activated 1 month after finishing module
1 and was identical to module 2.
Measurements
Sociodemographic variables were assessed at base-
line and included age, gender, height, weight, mari-
tal status (married, widowed, divorced, cohabiting
and living alone) and highest degree of education
(primary school, secondary school, college and uni-
versity). Self-reported PA was assessed in each of
the three modules (baseline, 1 week and 1-month
follow-up), using the long Dutch IPAQ (usual
week version). The IPAQ has good reliability
(intra-class range from 0.46 to 0.96). Criterion val-
idity is fair-to-moderate with Spearman rho’s ran-
ging from 0.30 to 0.37 [29, 30]. Frequency (number
of days/week) and duration (hours and minutes/day)
of PA (walking, cycling, moderate-intensity PA and
vigorous-intensity PA) in different domains (volun-
tary work, transportation, recreation and household)
were assessed. To calculate total PA, a summation
of all PA behaviours in the different domains was
D. Van Dyck et al.
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made. Total moderate PA was calculated by sum-
ming cycling for transport at low or moderate pace,
walking for transport at moderate or high pace, mod-
erate-intensity gardening, moderate-intensity house-
hold-related PA, leisure-time moderate PA, leisure-
time walking at moderate or high pace, voluntary
work-related moderate PA and voluntary work-
related walking at moderate or high pace. Total vig-
orous PA was calculated by summing cycling for
transport at high pace, vigorous-intensity gardening,
leisure-time vigorous PA and voluntary work-
related vigorous PA.
Statistical analyses
All data were analyzed using SPSS 22.0. Baseline
demographic characteristics of the intervention and
control groups were compared using independent
samples t-tests and 2 tests. To examine the inter-
vention effects on PA, repeated-measures multivari-
ate analysis of variances (MANOVAs) with time
(baseline/1-week follow-up/1-month follow-up) as
within-subjects factor and group (intervention/con-
trol) as between-subjects factor were conducted.
Three MANOVA models were constructed: one
for self-reported total PA (total PA, total moderate
PA and total vigorous PA), one for self-reported
domain-specific PA (transport, recreation, house-
hold; eight measures) and one for self-reported vol-
untary work-related PA (walking, moderate PA and
vigorous PA) that only included participants who
did voluntary work after retirement. Because all
PA variables were positively skewed, logarithmic
transformations (log10) were applied to improve
normality [31]. Time-by-condition interactions
were used to test for intervention effects. Next,
paired analyses (repeated-measures MANOVAs
with two time points instead of three) were con-
ducted to identify intervention effects between (i)
baseline and 1-week follow-up, (ii) baseline and 1-
month follow-up and (iii) 1-week and 1-month
follow-up. Again, three MANOVA models were
constructed (total PA, domain-specific PA and vol-
untary work-related PA) and time-by-condition
interactions were used to test for intervention ef-
fects. Completer analysis was performed to handle
missing data, which means that only participants
with complete PA data were included in the ana-
lyses. No intention-to-treat analysis was conducted
because this means that missing outcome data have
to be imputed, introducing bias to the data.
Statistical significance was set at P< 0.05 but be-
cause of the small sample size, results approaching
significance (P< 0.10) were also reported.
Results
Participants
In total, 289 eligible adults confirmed participation.
Because it is unknown how many of the 5000 ad-
dressed adults were truly eligible to participate in the
study (i.e. recently retired, able to walk, Dutch-
speaking and having an email address), it is not pos-
sible to calculate a reliable response rate. Figure 1
shows the flow of participants. Dropout analyses (at
1 month follow-up) indicated that participants with-
out a partner (2¼4.41, P< 0.05) and participants
of the intervention group (2¼12.72, P< 0.001)
were more likely to drop out. No significant differ-
ences were found for gender, age, educational level
and BMI.
Baseline descriptive statistics are shown in Table
I. Mean age was 63.2 (SD 2.1) years, mean BMI was
26.1 (SD 4.0) kg/m2. In total, 47.2% of the sample
was male, 53.9% had a college/university degree
and 76.1% lived with a partner. Chi-square tests
and independent sample t-tests showed that there
were no significant baseline differences in
sociodemographic characteristics between the inter-
vention group and the control group. Consequently,
no covariates were included in the repeated-meas-
ures MANOVAs.
Intervention effects on self-reported total
PA
Results of the repeated-measures MANOVAs are
shown in Table II. A time-by-group interaction
effect approaching significance was found for total
PA, whereas results were significant for total vigor-
ous PA (P< 0.05). Paired analyses showed that total
PA increased in the intervention group between 1-
PA effects of MyPlan1.0. in recently retired adults
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FU = follow-up 
5000 58-65 year old adults 
2500 informaon leers 
intervenon group  
2500 informaon leers 
control group  
120 eligible parcipants 
conﬁrmed parcipaon  
169 eligible parcipants 
conﬁrmed parcipaon  
105 (89%) parcipants 
completed T1 (one week FU)  
157 (95%) parcipants 
completed T1 (one week FU) 
89 (75%) parcipants 
completed T2 (one month FU)  
151 (91%) parcipants 
completed T2 (one month FU)  
89 parcipants included in 
analyses 
151 parcipants included in 
analyses 
118 parcipants completed 
T0 (baseline measurements) 
166 parcipants completed 
T0 (baseline measurements) 
Dropped out 
(n=2)
Dropped out 
(n=3)
Dropped out 
(n=13)
Dropped out 
(n=9)
Dropped out 
(n=16)
Dropped out 
(n=6)
Excluded (n=0) Excluded (n=0) 
Fig. 1. Participants’ flow.
Table I. Sociodemographic characteristics of the sample at baseline
Total sample (n¼ 284) Intervention group (n¼ 118) Control group (n¼ 166) 2/t
Age, mean (SD) 63.2 (2.1) 63.1 (2.2) 63.2 (2.0) 0.03
Gender, n (%) 0.01
Male 134 (47.2) 56 (47.5) 78 (47.0)
Female 150 (52.8) 62 (52.5) 88 (53.0)
Educational level, n (%) 0.12
Primary school 14 (4.9) 6 (5.1) 8 (4.8)
Secondary school 117 (41.2) 47 (39.8) 70 (42.2)
College/university 153 (53.9) 65 (55.1) 88 (53.0)
Marital status, n (%) 0.40
With partner 216 (76.1) 92 (78.0) 124 (74.7)
Without partner 68 (23.9) 26 (22.0) 42 (25.3)
BMI (mean (SD)) 26.1 (4.0) 25.7 (3.6) 26.3 (4.3) 1.29
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week and 1-month follow-up, whereas the control
group decreased (P< 0.10). A similar result was
found for total PA between baseline and 1-month
follow-up (P< 0.05). For total vigorous PA, a sig-
nificant positive intervention effect was found be-
tween 1-week and 1-month follow-up (stronger
increase in the intervention group than in the control
group). Although no overall intervention effect was
found for total moderate PA, paired analyses
showed that between 1-week and 1-month follow-
up, total moderate PA increased in the intervention
group, whereas a decrease was found in the control
group (P< 0.10).
Intervention effects on self-reported
domain-specific PA
The repeated-measures MANOVA analyses pre-
sented in Table III showed significant time-by-
group interaction effects for walking for transport
(P< 0.001), leisure-time vigorous PA (P< 0.01)
and voluntary work-related vigorous PA
(P< 0.05), and an effect approaching significance
for moderate-intensity gardening (P< 0.10). Paired
analyses revealed an increase in transport-related
walking in the intervention group between baseline
and 1-week follow-up and between baseline and 1-
month follow-up, whereas the control group
decreased between baseline and 1-week follow-up,
and did not change between baseline and 1-month
follow-up (both P< 0.01). Similarly, an increase in
leisure-time vigorous PA between baseline and 1-
month follow-up and between 1-week and 1-month
follow-up was found in the intervention group,
whereas the control group showed a decrease
(P< 0.01 and P< 0.05, respectively).
Comparable, yet partly unexpected findings were
revealed from the paired analyses for moderate-in-
tensity gardening and voluntary work-related vigor-
ous PA: between baseline and 1-week follow-up,
moderate-intensity gardening showed a small in-
crease in the control group and a decrease in the
intervention group (P< 0.05). Between baseline
and 1-month follow-up, moderate-intensity garden-
ing decreased more strongly in the control group
than in the intervention group (P< 0.10).
Similarly, between baseline and 1-week follow-up,
a stronger decrease in voluntary work-related vigor-
ous PA was found in the intervention group com-
pared with the control group (P< 0.05). Between
baseline and 1-month follow-up, a stronger increase
was found in the intervention group than in the con-
trol group (P< 0.10).
Table II. Intervention effects (time-by-group interactions) on self-reported total physical activity (IPAQ)
Measures
Baseline,
mean
(SD)
1 week,
mean (SD)
1 month,
mean (SD)
F time
* group
Paired analyses
Baseline to
1-weekF
time (*)
group
Baseline to
1 monthF t
ime (*)
group
1 week to
1 monthF
time (*)
group
Total PA (min/wk)
Intervention group 579.8 (387.0) 561.2 (346.3) 663.5 (384.2) 2.51(*) 0.46 4.82* 3.47(*)
Control group 612.7 (362.3) 623.5 (375.5) 599.7 (356.9)
Total moderate PA (min/wk)
Intervention group 478.0 (336.9) 476.7 (309.9) 550.7 (313.7) 1.48 0.79 1.73 3.01(*)
Control group 491.8 (310.1) 515.0 (350.9) 476.1 (292.3)
Total vigorous PA (min/wk)
Intervention group 55.1 (120.7) 37.5 (86.7) 66.3 (128.5) 3.40* 0.82 2.08 5.88*
Control group 57.7 (111.7) 56.6 (115.9) 63.6 (133.4)
(*)P< 0.10; *P< 0.05.
PA effects of MyPlan1.0. in recently retired adults
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Although no overall intervention effects were
found for leisure-time walking and vigorous-intensity
gardening, the paired analyses showed some results
that approached significance (P< 0.10). Between
baseline and 1-month follow-up, leisure-time walking
increased more strongly in the intervention group than
in the control group. Furthermore, between baseline
and 1-week follow-up, vigorous-intensity gardening
slightly increased in the control group, whereas a
small decrease was found in the intervention group.
No significant results were found for cycling
for transport, leisure-time moderate PA, moderate-
Table III. Intervention effects (time by group interactions) on self-reported domain-specific physical activity (IPAQ)
Measures
Baseline,
mean (SD)
1 week,
mean (SD)
1 month,
mean (SD)
F time by
group
Paired analyses
Baseline to
1-week F
time (*)
group
Baseline to
1-month
F time (*)
group
1 week to
1 month
F time (*)
group
Walking for transport (min/wk)
Intervention group 91.2 (116.8) 102.2 (114.9) 115.9 (147.4) 9.73*** 9.91** 12.17** 0.01
Control group 104.5 (123.8) 98.6 (125.3) 104.3 (96.1)
Cycling for transport (min/wk)
Intervention group 63.3 (96.0) 66.4 (96.5) 69.4 (89.4) 0.43 0.05 0.69 0.07
Control group 63.6 (105.0) 62.6 (79.9) 63.2 (101.7)
Leisure-time walking (min/wk)
Intervention group 78.1 (99.2) 105.8 (128.5) 131.7 (142.0) 1.48 0.64 2.81(*) 0.84
Control group 90.3 (129.5) 120.3 (172.4) 105.9 (132.7)
Leisure-time moderate PA (min/wk)
Intervention group 89.8 (119.0) 98.5 (105.1) 102.3 (113.6) 0.44 0.85 0.44 0.04
Control group 103.2 (142.3) 104.6 (138.7) 101.1 (117.5)
Leisure-time vigorous PA (min/wk)
Intervention group 39.1 (117.2) 31.3 (90.7) 47.3 (116.8) 5.57** 0.65 8.54** 6.76*
Control group 52.3 (111.8) 48.3 (117.0) 44.2 (117.3)
Moderate PA housekeeping (min/wk)
Intervention group 198.0 (208.5) 192.6 (159.1) 230.4 (180.3) 0.66 0.18 1.12 0.1
Control group 196.8 (215.6) 192.1 (209.2) 185.8 (200.1)
Moderate-intensity gardening (min/wk)
Intervention group 91.2 (138.5) 66.4 (124.9) 70.8 (131.1) 2.71(*) 5.76* 3.85(*) 0.04
Control group 87.8 (150.9) 91.3 (147.1) 57.1 (104.9)
Vigorous-intensity gardening (min/wk)
Intervention group 12.9 (47.6) 10.1 (41.0) 17.9 (67.6) 1.3 3.63(*) 0.01 1.47
Control group 11.2 (47.3) 15.6 (58.8) 22.4 (77.3)
Work-related walkinga (min/wk)
Intervention group 61.10 (122.7) 23.2 (55.8) 32.0 (80.6) 1.49 1.44 0.92 0.59
Control group 37.9 (77.5) 44.0 (96.0) 36.8 (80.1)
Work-related moderate PAa (min/wk)
Intervention group 113.4 (139.1) 64.7 (120.2) 75.5 (138.9) 0.28 0.28 0.12 0.18
Control group 101.4 (138.4) 70.4 (108.7) 79.4 (132.9)
Work-related vigorous PAa (min/wk)
Intervention group 27.8 (61.1) 12.3 (47.8) 39.9 (125.9) 3.77* 4.59* 2.93(*) 1.31
Control group 12.2 (53.0) 8.8 (23.5) 22.0 (74.3)
(*)P< 0.10; *P< 0.05; **P< 0.01; ***P< 0.001.
aAnalyses only conducted in participants who had a voluntary job after retirement: n ¼ 87 (intervention group¼ 31; control
group¼ 56).
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intensity housekeeping, voluntary work-related
walking and voluntary work-related moderate PA.
Discussion
To our knowledge, this is the first study examining
the effects of a self-regulation-based eHealth inter-
vention in recently retired adults. One other eHealth
intervention focusing on diet and PA in recently
retired adults could be identified in the literature
[32]. That intervention focused on increasing aware-
ness, knowledge, attitude and self-efficacy towards
PA, but did not use a self-regulation approach and
was not effective in increasing PA [32]. In summary,
our findings showed that the intervention
‘MyPlan1.0.’ was effective to increase total PA
(total vigorous PA and to a smaller extent also
total moderate PA). However, the effects on total
PA did not emerge after 1 week but only after 1
month. Also when examining the intervention ef-
fects on domain-specific PA, it became clear that
except for transport-related walking, no short-term
positive intervention effects were found. For leisure-
time walking and vigorous PA, transport-related
walking, moderate-intensity gardening and volun-
tary work-related vigorous PA, intermediate-term
positive intervention effects were found. The
intervention was not effective in increasing
transport-related cycling, leisure-time moderate
PA, moderate-intensity housekeeping, vigorous-
intensity gardening, voluntary work-related walking
and voluntary work-related moderate PA.
Based on these findings, two main conclusions
can be drawn: first, our self-regulation eHealth inter-
vention showed effects on specific behaviours (leis-
ure-time PA, transport-related walking, gardening
and voluntary work-related vigorous PA), and
second, mainly intermediate-term effects were
found. These conclusions can be explained from a
self-regulation perspective. Self-regulation theory
emphasizes the importance of providing choice,
which increases goal ownership and consequently
empowerment and internal motivation, leading to
more effective behavioural change [16–18]. In
‘MyPlan1.0.’, the aspect of choice was integrated
by allowing participants to set their own goals, to
choose which type of PA they wanted to increase,
and how often, when and where they wanted to do
the selected PA. Previous focus group research [15;
D. Van Dyck et al, submitted] showed that leisure-
time PA (e.g. walking and swimming), active trans-
port and gardening are recently retired adults’ most
preferred physical activities. Consequently, most
participants probably chose to focus on one of
these behaviours when constructing their action
plan, leading to intervention effects on these particu-
lar behaviours. Our data support this hypothesis, as
66 participants focused one of their action plans
(each participant could make several action plans)
on leisure-time PA, 16 on gardening and 47 on
active transportation (of which only 5 on cycling
for transport). Nonetheless, only two participants
included voluntary work-related PA in their action
plan, and still a positive intervention effect was
found. This should be examined in further detail.
Furthermore, following the principles of self-
regulation theory [16], ‘MyPlan1.0.’ focused on
both pre- and post-intentional processes, with a
main focus on post-intentional (volitional) deter-
minants. In this context, the 1-month effects are
worth further comment: the follow-up modules
had a strong focus on problem-solving and goal
re-evaluation, both post-intentional variables.
Probably, participants tested their action plan
during the first week, but needed more time to actu-
ally reach their goals. After evaluating and adapting
their action plan and thinking about solutions for the
barriers they experienced in the follow-up modules,
they probably were better equipped to reach behav-
ioural change, which is reflected in the effects found
at 1-month follow-up. The 1-week follow-up period
was probably too short for participants in order to
fully comply with their action plan. Self-regulation
can be seen as a goal guiding process during which
individuals are gradually guided towards their goals,
so strong effects on the short-term cannot be
expected.
Overall, our results provide evidence for the ef-
fectiveness of eHealth interventions in (recently)
retired adults and confirm the value of using a
self-regulation perspective in this group. Previous
PA effects of MyPlan1.0. in recently retired adults
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focus group interviews showed that recently retired
adults value the feeling of being able to choose how
they want to fill in the concept of PA and attach
importance to the principles of self-regulation in be-
havioural interventions [D. Van Dyck et al, sub-
mitted]. Besides, it previously has been found that
eHealth intervention adherence is higher in older
adults than in younger adults [33]. However, a com-
monly reported concern is that low-educated adults
probably cannot be reached with eHealth interven-
tions [12]. Nonetheless, about half of the current
sample was low-educated, which is promising for
future eHealth interventions.
The current study has some limitations. First, only
289 of the 5000 contacted adults agreed to participate
in the study. Because no information on the non-par-
ticipants was available, we can make no inferences
about the reasons of non-participation (e.g. not
retired, not interested and no internet access).
Recent changes in federal and regional policies in
Belgium resulted in a gradual increase of the retire-
ment age to the age of 67 years, so probably many of
the addressed adults were not yet retired.
Nonetheless, it is plausible that mainly motivated
and active adults participated in the study. Baseline
PA levels were relatively high in both the interven-
tion and the control groups, suggesting that such a
selection bias may have been present. Second, par-
ticipants who dropped out differed from those who
completed the intervention: adults without a partner
and participants of the intervention group were more
likely to dropout. The dropout limits the generaliz-
ability of the findings and implies that some of the
participants of the intervention group were probably
not satisfied with certain aspects of the intervention
(e.g. too time-consuming). Future studies should ad-
dress the specific reasons for dropout. Third, only
self-reported PA data were used, implying possible
over-reporting. Ideally, objective measurement
methods like accelerometers should be used, but
this induces several practical challenges (e.g. hand-
ing out accelerometers), as this was a stand-alone
Internet intervention. Fourth, only short- and inter-
mediate-term follow-up measurements were con-
ducted, making it impossible to draw any
conclusions about potential longer-term (>1
month) effects of the intervention. Long-term fol-
low-up (e.g. 6 months or 1 year) is needed to examine
the preservation of the behavioural effects. Fifth, the
control group (n¼ 151 at 1-month follow-up) was
considerably larger than the intervention group
(n¼ 89 at 1-month follow-up). Finally, some of the
effects we identified were only approaching signifi-
cance (P< 0.10). Consequently, the intervention
itself should be further optimized in order to reach
more behavioural effects on the short and intermedi-
ate term.
The study also has some strengths. First,
‘MyPlan1.0.’ was theory based and included import-
ant principles of self-regulation theory, which has
been shown to be of particular importance for re-
cently retired adults. Furthermore, the other ‘success
factors’ that have been previously identified as cru-
cial intervention components to successfully in-
crease PA (informal intervention; use of individual
tailoring, goal-setting and monitoring; targeting life-
time activities; being low cost) [12–14] were all
included in the present eHealth intervention.
Second, in the intervention and control groups, attri-
tion rates were, respectively, 75% and 91%, which is
much higher than attrition rates reported from previ-
ous eHealth interventions (e.g. between 14% and
35%) [28]. This may be due to the fact that specific
behavioural change techniques to enhance sustained
use were included [34]. Examples of such techniques
are the provision of personal feedback, facilitating
goal-setting, self-monitoring of behaviour, periodic
email reminders and provision of an incentive (one e-
bike was raffled). Furthermore, this confirms the as-
sumption that eHealth intervention adherence in
older adults is high [33], possibly because retired
adults have more free time and are particularly re-
ceptive for behavioural change [10, 11].
Based on our findings, some recommendations
for future research can be formulated. First, the
short study duration and relatively large dropout
rate implicate that more research is needed on
the long-term effects of the intervention. Of further
importance is to identify strategies to reduce or
prevent dropout. Second, research should examine
which (or which combinations of) self-regulation
behavioural techniques are effective. Third, also
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research on the effectiveness of alternative ways to
deliver the intervention (e.g. mobile application) is
warranted because the use of smartphones is
increasingly common in older adults (55 years)
[35].
In conclusion, the current results add evidence for
the effectiveness of eHealth interventions in older
adults and confirm the added value of using a self-
regulation perspective in this specific population
group of recently retired adults. ‘MyPlan1.0.’ was
successful in increasing specific types of PA (leis-
ure-time PA, walking for transport, gardening and
voluntary work-related vigorous PA), mainly on the
intermediate term.
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